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Abstract o

1

Fifty papers weté'reviewed on crappies with speciual 1eference to their
ecology and success fn impoundments of 250 acres and smaller.

A trend prevalent throughout the literature is that both specles of
crappies tend to become "stunted" or overpopulated, creating huzle papulations
of fish that usually remain smaller than 8 Inches in length and that
suppresa the veproduction and growth of other species present. This
characteristic seems to dbecome more pronvunced, sooner in small lakes and
ﬁonds. .

Stunting of crappics appears to be caused primarily by the lack of
a suitable forage fish of the preferred size. Stuncing did not appear to
be & rosult of crowding or heredity.

ﬁ Space or size of the impoundment was also suggested by several authors

to be an important factor that may cause crappic to overpopuiate. Inter-

specific and intraspecific competition were listed by some au.hors as the

reason for stunting, while still other authnrs felt that water fluctuation

fan a reservoir was a factor that causes stunting among 9 crappic population.
White crappics appear to become dominant over black crappies whea they

occur together. The usual pattern is an abundance cycle with white crappies =

?> being abundant for a few years, t;en black crappies becowing abundant.

| Afrer chis oscillating period, one or the other species becomes dominant;

vhite crappics in turbid waters, the blacks in clear vater.

A fow significant differences between the two species were listed in
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the literature. Black crappies seem to tolerate cooler waters, are
associated with beds of aquatic vegetation, tolerate waters with pH values
lege than 7.0, and tend to feed mors at night. White crappies can tolerate
more turbid waters, are found in open areas of the lake, tolerate waters

with pH values over 7.0; and tend to feed more during daylight hours.

Black crappies were listed by most authors as being more desirable,
mainly because they did not seem Lo overpopulate es much as white crappie
and appeared to grow at slightly faster rates.

Some evidence was presented of natural dic-offs of complete year-claises
of crappiea. Reasons given reaged from "poor sumacr condition" to "natural
mortality of old fish following the apawning period".

According to the literature, growth rates are sometimes erratic, and
the scales are generally hard to read. False annulf may be present on a
large portion of the scales.

Crappics generally do mot liva long. Most repurts lint &4 years to be
the average life span with a few individuals always present that attain
the age of 8 years.

There was no mention of hybrid crappies in the literature reviewed.

Giszard shad or threadfin shad appeared to provide the best forage and
to be the most desired focd for crapples.

Although large crappies feed primarily on fish, they apparentl, have
the abilicy to switch to other food icems when forage fish becomes scarce.

Moet authors concluded that crappics compete with largemouth bass and
usually become dominant over bass. 1In the cases listed, the resulting
crappic population was usually stunted. This dominance appeared to be
linked with overharvest of the bass by fishermen. A few authors felt
that the presence of crappies had no measureable effect on largemouth bass

crops .




Study No. 1-15, Job No. 1.

The objective of this job is to rev

special reference to their ecology and sucress in impoundments of 250

acres and smaller.

Crappics have not been stocked in public tishing lakes operated by the

Department of Conservation.

and reservoirs and recommend to owners of privaLe watcrs that they not be
stocked. This policy apparently originated fiom early experience with
stunted populations of crappies in ponds and small reservoirs.
study of this problem has esver been made in the state.
some small reservoirs which have provided good crappie fishing for many
years. Thece are constant requests from {{shermen for crappies in our
public fishing lakes and recently crappies have begun to appear in the cat:h
from several lakes (Paho, Pony Bxpress, Little Dixie, Rinder). There are
fumercus questions for which a manager of a lake containing crappies would
want answers. What contributions will they make to the fishery? Will they
compete with other desirable sport species, ecspecially largemouth bass?

Will they over-populate and become stunted? How can they be collected?
Where and wvhen do they spawvn? What environmental factors affect their
populations? Wha: are their food habits, ‘rowth rates, reproductive rates,
survival, discasve, mortr lities, and standing crops? To answer these
Questions, basic life histories of crappies in all situstions will need to
be reviewed to provide background data for crappie populations in general.

A opecial effort will be wmade to review the factors that cause crappies to

A review of the literature on crappies in small

impoundments.

Arvil Ming, Principal Investigator

Introduction

We do not stock them in other small impoundwents

icw the literature on crappies with

No organized

We know, huwever, of




over-pop. late and stunt in some waters but not in others. Another area of
particular interest {s the interspecific competition betwecen black and vhite
crappies since both species occur in most of the Missouri public fishing
lakes. Collecting methods and gear are also of interest here because
crappies are difficult to collect with methods presently used.

When applicable, catch rates, growth rates, reproductive rates and
condition factors will be incl.ded.

Papers being reviewed will be searched for puriicular references of

irterest and will not be suomarized §n their entirery.

Annotated Selectod Bibliography

Bartholomew, J. P. 1966. The effccts of Threadfin Shad on White Crappie

Growth in Isabella Reserveir, Kern County, California. Cal. Dept..

Fish and Game, 1lnland Fish. Ad. Rept. 66-6: 11.

Threadfin shad were stocked in lsabella Reservoir (11,400 acres) in
1961 and 1962 to provide forage for a stunted population of white crapples.
White crappie growth increased after the introduztion of shad, cspecially
for fish in their second and third years. Crappie growth secemed to be
independent of annual water volume fluctuatfons. Shad remains were found in
at least some of the stomachs during cach sampling trip, {ncluding the spring

samples, indicating a subs:tantial winter carry over of shad.

Bennett, G. W. 1944. The effect of species combinations on fish production.
Trans. 9th N.A. Wildlife Conf.: 184-190.

Crappies tend to produce a dominant brood or year class, that, from -

the year of its origin controls the survival of young of all species within

& lake, until a sudden natural die-off so reduces its nuzbers as to allow
the survival of another large year class. These dominant broods appesring

every 3 to 5 years, require 2 or 3 years to reach useful sfize, and furnish




good fishing for only one or two seasons out of four or five.

Crappies are apparently successful when competing with bass through
Ilimiting the survival of the young bass, while the young crappies in some
way escape serious predation. Only in lakes where fishing pressure is heavy

are bass able to compete successfully.

Bennett, G. W. 1945. Overfishing in a small artiffcial lake. T1l1. Nat.

Hist. Survey Bull. 23(3): 373-406.

A creel census on Onized Lake, a 2-acre 1llinois pond showed that black
crappies were practically eliminated by 4 ycars of heavy fishing (about 1500
hours per acre per year). Netting and final processing showed that the
crappies had been reduced from over 200 to 22, only 7 of which werc of

catchable size. No crappies older than four summers were taken.

Bennett, G. W. 1962. Management of artificial lakes and ponds. HReinhold

Publishing Corp., Chapman and Hall Lid. London: 283 PP.

Wing nets used in Lakec Senachwine, 1llinois tndicated a crappie-
dominrted fish cycle, vhercin a dominant brood of crappies curtailed the
survival of fts own young and thosv of other species until this brood was
decimated by natural mortslity. Then another dominant brood was produced
and the cycle was repeated. The cycie shifted between high numbers of black
crappies with low numbers of white crappice and bluogills, and modervate
mmbers of white crappies and bluegills, and moderate numbers of biliuck

crappies.

7 There ave several records of the disappearance of relatively strong

1

year classes of wnite crappies during the summer months where the only
evideace of their death was the fact that they suddenly disappeaied from
wing net catches and never again reappeared. Crappies often sre in their

poorest condition in the summer, and many appareantly fail to recover.
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Borrds, W. B. 1956. Studies of the age, growth, and food of known-age
young-of-year black crappie and of stunted and fast-growing black and
white crappies of some Oklahoma lakes. Ph. D. Thesis, Okla. State

Univ., 85 pp. (Unpublished).

Oklahoma {mpoundmencs were studied to determine the diff.rences
between the fast-growing populations of crappies in new lakes and the
populations of stunted crappies in older lakes. The kind and amount of

food available are considered the chief causal factoro.

Crappies in new lakes had made relatively rapid yrowth and thedir
large populations counsisted of only a few age groups, Crappies in older
lukes and ponds, 13 to 25 years old, were overporulated and stunted.
Stunted whtre crappics had proportionally faster growth of acales than o
fish length, exhibited body-scale relationships that were curvilinear, had

low coefficients of conditfon, and 8 rvesistance to shrinkage from fixation.

Faster-growing crvappies contained larger volumes of fish as food, mostly“ﬁ

gizzard shad and minnows, whercas the slower-growing crappies contained Z
smaller volumes of fish, mostly centrarchids.

White rrappies from the "uew lakes' were 8 to 11 inches in length
during their second year of life, whercas, white crappies from the "old
lakes"” ware 4.7 to 5.4 inches {n length at the ond of their second year of
life.

Studics of carnivorous young-of-the-year black crappies 2.5 to 13.5
voeke of age showed that scales doveloped as tiny platelets in the “"key-scale
area® vhen the fish were about 0.9 inches in length and that the body-scale
reiationship vas approximately lincar (intercept 0.7 fnches). Coefficients
of condition of young-of-year black crapples were found to incresse with
age and length until the fish were about six weeks old and 1.4 inches long.
Thercafter, the coefficients of comditfon were not significently different

for longer or older fish.




Large numbers of 5- to 7-inch crappies were found in stunted populations.
It is at this size that white crapoies begin to feed almost (xclusively on

fish. Thus, the evidence indicates that slow grow.! of crappies in the older

lakes is caused by a shortage of forage {ish for crappics less than 7

inches in length. !

Generally the author has compared food habits and growth rates of
crappies between small impoundmente where the dominant forage fishes arc
centrarchids and newly-impounded reservoirs where the principsl forage 18
shad. Many fectors in addition to food habits arc involved and the
inference that stunted cvappies occur as a result of feeding on centrarchids

is not valid.

Carter, E. R. 1953. Growth rates of the white crappic, Pomoxis snnularis,

{n Kentucky Laké. K. Dept. of Pish and wildlife Resources, Fish. Bull.

12: 8 /

Rotenonc samples in this 260,000-acre shallow impoundment suggested
that white crappies comprised only a small proportion of the population, but
oight types of commercial gear showed that this specics comprised 40 per
cent of the weight of ovur 13,000 pounds of fish taken.

Porty-scven per cent of the crappies were fn their third summer, with
no individuals over five years of age. Crappies in the fishermen's cree!
ranged between 12.5 to 12.9 inches total length. Average calculated lengtha
for 925 vhite crappies for Age Croups I, 11, 1II, 1V, and V were 4.6, 7.9,
10.4, 11.9 end 12.8 inches total length, respectively. These growth rates
were considered high.

Sex ratios among 826 individuals indicated 335 females for each 100
males. Hales matured earlicr at smeller sizes than females.

Crowding of crappies was of little or no significaace.




Carter, J. P. 1963. Experimental crappie removal. K. Dept. Fish and

Wildlife, Completion Rept. F-21-R: 18.

A study was conducted to determine the effectiveness of gill nets and
hoop ncra for crappie removal (i Dewey Resétvoir.

Netting success was poor, only 1,374 crapples were harvested; 4.04
per net Jay. White crappies comprised 33.7 per cent of the fish taken in

gill nets, bluegills dominated the huop net harvest, 49.3 per cent.

Charles, J. R. 1967. The Dewey Lake (Reservoir) {ishery auving the first
sevenicen years of {mpoundment. K. Dept. of Fish and Wildlifr Resources,

Fish. Bull. 47: 63.

At Dowey lake (1,100 acres) data collected from the aspring, 1964 to
1966 ahowed that crappies and sunffshcs topether comprised between 93 and
95 per cent of all fish caught each year.

Attempting to thin out the gizzard shad and white crappic populations
ifn Dewey lake, the lake level, waes fowered ravidly from 630 feot cc 625
foot. Results of the rapid drawdown were (uite satisfactory. In a second
drawdown the lake was lowered 25 feet in 5-foot increments. This drawdowmn
did not achieve the desired results, since shad were nearly as abundant the
following yeav.

Post-dravdown population studies showed that the principal piscivorous
apecies drawn through the dam were intermediate-size black and white
crappies. White crappics outnumbered the blacks about two to one. It was
hoped that the drawdown would thin cut the intermediste size classes

resulting in better growth of the crappies remaining in the lake.

Childers, W. and K. H. Shoemaker. 1953. Time of feeding of the black

crappie and the vhite crappie. Trans. I1l. Acad. of Scf. 46: 227-230.

Black crappies and white crappies held in tanks were offered 10
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minnows at four time intervals; dark, daylight, dawn and dusk.

The period of greatest feeding intensity for both species was at dusk,
though the rate of feeding was somewhat greater for black crappies than for
the whites. The rate of feeding at dawn was much less than at dusk for
both species. The rate at dawn was much less than at duask for both species.
The rate at night dropped to about half of that at dawn for both speciles,
and the rate during the day for the whites was about eight times that ol the
blacks.

Black crappics were somevhat wmore active than white crappies during
the night and dusk pericds while whites arc more active during the dawn
period.

The differences in feeding activitry of white and black crappies
apprared to be very similar to the differences in catches of day and night
hoopnet sets. The perivds of fecding activity for white crapples corresponded

to the period of greatest oxygen consumption.

Cloary, R. B, and T. E. Moen. 1957, The effect of mochanical reduction on
the growth of the crappic in Backbone loke. 1la. Quart. Biol. Rept.
9(4): 13-19
In an ef{fort to 1ncre;sa the average size of the crappies a removal

program by netting was instigated on shallow, 125-acre Backbone Lake. A

total of 26 pounds per aére of crappics were removed (n & 2-yesr period.

In addition, 15 pounds per acre of suckers and carp were resoved.

In seoples taken from the recoved crapptie, 80 per cent of the 1956 .
group were in th? 7-8 inch class, and in 1957 only 50 per cent were in this
length class; however, a grester per cent of the 1957 fish were less than
7 inches than were the 1956 fish.

The species ratio, black to vhitc crappies, though alweys dominated by




the white crappie, varied as mich as 60 per cent in three sampling periods.

Scasle analyses determined that both species of crappie increased in
growth after lngsg::gggggigﬂgnmggxizianhugs lessened by a netting removal.
This was especially apparent in the younger age classes. A year after the
firat removal, the growth increments of the white crappie increased an
average of 70 per cent for all ages (range, 12 - 24 per cent). Eighteen
months after the first removal the {ncrement of the different age classes
of fish werc still larger than the original bub not as spectacular as the
12-month sample .

The averoge weiphts per crappic at ecach removal was: May, 1956, 0.16
pound; May 1957, 0.19 pound; and October, 1957, 0.13 pound.

The average "K" factors of the May, 1956 sample of the black and
whito crappies were 3.05 and 3.13 rospectively; in May 1957, they were 4.84
and 4.4).

Crowth increments for black crappie were very erratic and 4in some age

groups the growch prior to mechanical thinning was greater than after.

Cravley, R. D. 1954. Causes of stunting of crappie (Pomexis nigromaculatus
and Pomoxis apnulapis) in Cklahoma lakes. FPh. D. Thesis, Okla. State
Univ., 92 pp. (unpudlished).
The rare of food caten in relation to rate of growth of dlack and
vhite crappies was studied from three Oklahomn lakes that varied from 2 to
215 acres in size, to learn if food acquired was the dominace factor
i{nflueacing growth. 8
Stunting of crappiecs in the lakes studicd was nct noticeable untcil
after the first year of li{fe. After stunting occurred, retarded growth
continued until the ccappies reached a length of approximately 6 inches.

Stunted crappies from one of the lakes studied contained a greater volume




of food per pound of body weight than did crapple from bther lakes in which
growth was hetter. A difference in diet was shown between stunted crappiecs
and those fn which growth was more satisfactory. Evidence seems ti show that
the quality of the diet rather chan the quantity was responsiblé for ggpwch

made. There scems to be no reason for stunting in crappics in the lakes
;;;;;ed on the basis of volume of food eaten. Howaver, there was congiderable
differences in the kinds of food eaten and hence probably-differences in
nutritive value fh; differences fn rate of growth for the different age
groups appearad to be the resulc of the availability of useable food and {te

nutritive value and not the result of either crowding or heredity.

Ercole, J. A. 1968. 1Investigetion of factors limiting population growth

of crappie. Ariz. Game and Pish Dept., Proj. P-14-R-2, Work Plan 1,

Job 1: 1-12.

This study was (nitfated to determine the cause of the apparent decline
of black crapples in Rooscvelt Leke, a 17,015 acre impoundment in Arisona

Analysis of nearly 210 crappic stouachs collected throughout the year
indicated that threadfin shad was the moet heavily-used food. The major
components in the diet of male crappics during che spawmning scason were
Basning, tendipédidace, and other planktonic organisms. At this tinr of
yoir males consumed twice as auch Bosmins but only 1/8 as much shad se the
female.

About 90 per ceat of nests found by SCUBA diving were closely assoc’ated
vith submerged brush and aress of submerged Bermuda grass. Nests wvere found »
in vater ranging from & to 18 feot in depta but most nests viie round at a
depth of 12 feor. Male crappies began clearing nest sites when curfece
water temperature approached 64 - 68° F. These temperatures are ususlly

reached near the last week of March to the first week of April. Spewning
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sctivity peaked in April and extended into May. No spavning crappies were
found after May 17.

Carp were observed preying on crappie eggs. The author surmisced that
possibly reduced predation on the carp population due to the introductton
of threadfin shad may have ceused an expansion of the carp population to a
point th.t they may have scrved 85 a pupnlation depressant by preying on

crappic oggs during poor spawming years. He suggested that fluctuating

water levels caused poor spawning conditions for crappice.

Breole, J. A. 19€). Iavestigavion of factors limicing population growth of
crapple. Ariz. Gaoe and Fish Dept., Proj. F-i4-R-3, Work Plan 1, Job 1:
1-12.

Black crappies less than 3.5 fnches {n length consumed a significant
guantity of largowouth bage fry es wel) as shad (63 ner cent of tota)
volume for largemouth baes fry).

Adult crapplo; appearad to forage mostly at night or {n early morning.

Male crappies formud 4 depression of & to 8 fnches in dianater in
Bravel. Ninety per ceny of the crappie neats found were in rolavively
shallov water at the base of submorged brush. Water depth renged from four
to fourteen feat, with an average of nine.

Fluctuating vater levels may be one of the wore important factors
influencing populfnlun levele of crappie.

Carp predacion on crapple nests was found to be less serious than
suspected. Underwator obsorvations revealed carp in crappie cpawning arcas
but few crapple eggs were found tn corp stomachs and procentcd pests had no
wre eggs than unprotected ones. Ooubtless carp do consume crapple oggs but
it 15 oot known to what degree such predation affecte populacion levels.

Age Croup 1 crappics averaged about 8.3 inches, Age Group 11, 10.2
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inches, and Age Group 11112.2 inches. Generally, crapples were found to
more than double their weight cech year during the first three years, and
to incrcase their length by 2.4 to 3.1 inches snnualily during the same
period. Large numbers of crappies were attracted to two areas wher: over-
hanging bluffes afforded shade during much of che afterncon and dense brush
covered the bottom. Fev crappies were found in these areas during early
worning (6:00 to 8:00 a.m.) hours but those few that were collected in the
worning alweys had full stomachs. Apparently crappies used this area as

& home pround and made dafly migrations to their foeding arcas.

Goodson, L. P. 1965. Dicts of four warmmater game fishes in a fluctusting
steepaided California rescrvolr, Cale. Fish and Game S)1(4): 299~-,69
The dict of black crappies in a 5,970 acre impoundmeut was similar te
that of largemouth bass but crappies ate more arthropoda in the March-to-
June perfod. During thos perdod, 6.0- to 9.9-lnch crappies cuneum{l. large
quantitiecs of midge larvae, cladocerans, and copepods which together totaled
over 45 per cent of the dfet. Golden shiners were the most jmportant sfngle
item in the diet with threadfiy shad again important. The resulvs may be
blaged, since fishing pressury for crapples was extvemely heavy at this time
and golden shincrs were used extensively for bait. During the remsiader of

the year, threadfin shad domtnated the diet constituting S7 per cemt

mmerically and 93 per cent volumetrically of the total diet. u_t-j;____@_gh

——

bass were algo eaten. A fow chironomid larvee were cates but they became
less important as the year progrcesed. The author felt that threadfin shad
do not provide adequate forage for yearling crappies in areas vhere shad

have a single, shorr spawning period.

Goodson, L. F. 1966. Crappie. iIn: Inland Pisheries Mansgement. Cal. Dept.
Fish end Game: 312-332.




L Jétipriic may be underutilized by anglers. Liberalized angling
: to;nlltions such as no closed season and no limits could help correct this
situation as well as increase recreational opportunity.

In general, both crappies are most readily caught during the spring,
| but thexe {8 no indication of any significant sceasonsl catchability between
Species. However, night fishing can increase the catch of black and white
crappies. At Lake Havasu in February, 1958, 1,009 day anglers caught onmly

311 black crappies, while 314 night anglers took 1,569 crappics.

Crappies frequently overpopulate water: and become stunted. Bome
‘fichery workers think this is because crappie populations are frequencly
dominated by a single year class. At any rate, it makes consideration of
ecological factors «nfluencing growth and population size particularly
important,

;, In 1951, white cvappics were planted ia four reservoirs. By 1959

{/-Ihltt crappies in two of the reservoirs had overpopulated. Over 80 per cent

\ of the sport fish in both waters were crappies under 8 tnches long.

J Wahlford Reservoir, & 220-acre reecrvoir {n southern Czlifornia initially
-ff #aintained good crappie fishing but the population is now stunted.

¥ Uneuthorized introduction of black crappies into four southern Califoraia

/

Ly

i populations. One of these reservoirs has had a stunted population of bleek

Aakes ranging from 2,600 acres to 22 acres have resulted in severcly stunted

tlpplu Since the early 1940's.
Every California water containing @ stunted crappie populstion has one
thing in coumon, a paucity of small forage fish. In waters where slow
grovicg crappie populations exist, a forage fish such as threadfin shad
should be introduced with due regard to all impliceiions of such an introduction.
Iuformation svatlable for five reservoirs that had histories of etunted
crappie populations indicated increased crappie growth rates and population




Bize sfter threadfin shad were introduced. Black or vhite crappies and
threadfsn shad should be planted only in lakes or reservoirs contaiaing
extensive deep, open areas that contain cover in the form of aquatic plants,
submerged trees, or brush. Cover appears to be more a necessity than an
enhancement for a crappie fishery.

Extensive spring die-offs of adulc crappies have occurred in several
areas throughout the State. In 1964 large numbers of dead crappies were
reported from 3 reservoirs. An estimated 21,000 whice cropples (8- to 11-iach)
dicd at onc veservoir. Although the cause of these deaths has not been
deteruined, they may represent natural movtality of old fish during and
following spawning period. Extreme water drawdown also appears to be
detrimental to some crappie populations. Extromely low water levels were
rocorded in throe reservoirs prior to the development of stunted crappie
populations in each.

Of the California waters that contain both crappics, the black
predominates in the clear woters while the white crappie is the only
survivor in turbid reservoirs. Black crappics appear to tolerate cooler
water. The relationship between black crappie and aquatic plants listed in
other states does not scem to hold in Califoranls waters. In three reservoirs
vhere there is a paucity of aquatic plants, black crapple predominate. These
vaters are clear, however, and turbidity may be a more important fasetor.
Crappies in Californis generally follow a trend of black crappies predominating
in waters with pd values less than 7.0 and vhite crappies dominating in
mters with pH values over 7.0.

Crappie scales are evidently difficult to interpret. White and black
crapple scales collected in 1963 from Pime Plat Lake could mot be read.
hlllxornln crappies that heve been sged grev more slowly than those in

most cut-of-state vaters. This is parcicularly true at older ages.




Generally, crappies are considered predators which compete more with

lsrgemouth bass and smallmouth bass than with other panfish.

Grinstesd, B. G. 1969. The vertical distribution of the vhite crappie in
the Buacombe Creek arm of Lake Texoma. Okla. Pish. Res. Lad., Bull.
337
White crappies over 10 fnches total length occurred at an average

depth greater than did the amaller fish, but the smaller white crappies

were taken in open water mose ccammoaly than near the shoreline while the
large white crappies were more commonly taken near the shoreline.

The awan dapth of capture of white crappies was doepest (25.79 feet)
during the month of January and necarest the surface (16.91 feet) tn April.
In general the fish were dietributed from the surface to the bottom more
or less evenly during the fall (September, Cctober, and Noves r); were
concentrated near the bottom in winter (December, January, and February);
wore nearer the surface and move wide.y distributed during the spring
(March, April and May): aud were found tn » decper distribution during the
susmer (June, July, and August).

Returns of tagged white crappies indicated that wome {ndividusls in
the population move considerable distances (cqe individual was found to
bave moved a minimum distance of 22.8 afles) but the ol jority tend to remain
iv & somevhat limited sres (73.1 per cent were rechpturcd within two miles
of the release point).

There were no {adications from dats collected i{n this etudy of water
tesperature aifegting the distribuzional patterns. However, vhite crappics
did appear to be influenced by light pemetratiocn. Generally, they occurred
at & greater depth when the turbidicy was lov and nearer the surface as
turbidity focreased.




Geinstead, B. G. No dace. A report on Lake Humphreys fishery survey.

Okla. Wildlife Consv. Dept.: 15.

Black and white crappies sarpled in a heavily timbered, B80-acre,
impoundment in Oklahoms were found to maintain growth comparable to the
8tate average for thir species (7.8 faches in three years). BHowever, fow
large white croppies were observed during the survey with only 17 per cent
of the recordec fish above the harvestable sixe of 6.0 inches. Only 2 per
cent of the vhite crappies were larger than 10.0 inches.

Growth of black crappics for the first year clasa was above the state
averago but the growth fell off the second year. They exhibited faster
growth than white crappies but their estimated population was somewhat

lower. These data indfcated a poor crapple fishery.

Hall, G. B., R. M. Jenkins, and J. C. Finnell. 1954. The influence of
environmeatal conditions upon the growth of white crappie and black
crapplo in Oklahoma waters. Okla. Fish. Res. lab., Rept. 40: S6.
Scrles from 560 white crappies from 130 bodies of water and 2,606

black crappies from 83 bdodics of vater, captured by various means during

the peviod 1946 - 1953, were employed in determing averagoe rates of growth
of these species under various environmental conditions in Oklshoma.

0t the total numbers of fish, 97 per cent of the white crappiea and 98
per cent of the black crappies were less than five years old.

White crappies averaged 2.9 inches in total iength at the end of the
first year of life and during successive years averaged 5.9, 7.8, 9.8,
11.9, 15.2, 14.2,. and 15.0 {aches. Black crappics aversged 3.1 inches at
the end of their fivet year of life, and at the ends of the pext six

i Succeeding years averaged 6.3, 8.2, 9.9, 11.6, 13.5, and 15.2 inches.
At equal lengths black crappies are slightly heevier than white crappies.




Time of snnulus formetion of white crappics appears to be from the
-ﬁdh of April to the first of May. Annulus formation was later in older
crappies.

White crappies grew faster in ponds and small lakes after the first
three years of 1ife than in large lakes, whereas black crapples grew
fastest in large rescrvoirs. Both species grew alowest in turbid lakes of
the 110- to 500-acre class. Black crappies grew much faster in lakes with
no white crappies, but the latter grew becter whure black crappiea were
present,

Other environmental factors, including age and turbidity of water,
appoared to influence rate of growth of both spocies more than the water
azea. Growth rates were much faster in waters impounded lese than four
yaars than in older waters. The majority of poor-growing crappie populations
were found in turbid waters, which drained postoak-black jack forest watersheds.
Above average growth occurred in all clear lakes over 1,000 surface acres,
and in small ponds and lalkes with very limited crappie populations

Black crappies appeared to profer clear-water hebitats, eince 82 por
cent of the samples of this fish came from clear waters. White crappies were
found more widely distributed in both clear and turbid waters, although

better growth rates were attained in clear waters.

Sntu@ry cuppte ftaht.ng was depcndent on propex mviromncal

conditions - m_h!ztv_!!l)‘.. clear, deep waters, and aggregating points such

ap btu_h _cl_xg_lsg_tj_n_! _ ‘m_l_nuraed trees, and rocky bluffs, and an adequate
forage fish food ‘supply. Cuppl.eu miet reach a length of 8 inches in three
years, m 10 lnchu in four yecars, to provue Bood fishing. Crappie
ﬂ»mm Pﬂﬂtiﬂl ﬁlt be used to raise the growth rate 1f they tend to
remain balow sises desirable to fishermen.




Intraspecific competition probably contributes more to crappie stunting
than does competition from other species.
Black crappies were less prone to overpopulate small lakes.

Wo creel limits should be imposed on crappie populations.

Hansen, D. F. 1951. Biology of the white crappic in 1llinofs. Ill. Nat.

History Surv. Bull. 25(4): 209-265.

White crappies generally ouvtnumber black crappies in artificial lakes
of all aixes, although black crappies tended to be more common {n the deep
8lacial lakes of norcheastern 11llinois. 1In the bottomland lakes preponderasce
of one specien over the other varies from lake to lake.

White crapples required 2 to 3 years to reach sexual matuzity. The
emallest ripe female observed in 1llinois measured 5.6 inches total length,
Park breeding coloration was found in most males otLbr\eedmg size from
April to Junv and was scen in onc female. Ripe females (with rmture eggs)
ware found in Illinois as ecarly as May 6 and as late as July 13; ripe males
@8 carly as May 16 and as late as June 24. The height of che Illinole
spawning season was probably late May or early June. It appesred that only
& portion of the oggs in ripe females were laid and that perhaps a considerable
aumber of unlaid eggs were absorbed.

Crappica seemed to show a preference for depositing their egge on plant
material, but they did not require aquatic plaats for that purpose.

Hoop-net samples showed a predominance of males among young vhite
trappics, & predominance of fermales among older white crappies. They shoved
& temporary scarcity of males in late spring and early summer. In year-
round hoop-net catches, the poorest catches were made fn the summor.
Pishermen caught white crappies priocipslly from March 1 to June 1.

Lynphocystis, the most common disease observed in white crappies, was




_ M .il.u.).’.‘s per cent of the white crappies in one locality.

. Ammusl rings on the scales of wvhite crappies were not invariably formed
at the rate of one ring for each year of life and they were not formed at
exactly the same time of year.

S8ize classes of white crappies caught in hoop-nets fluctuated strongly
from year to year. Large sizes werc abundant only in alternate yeara.
Disappenrance of large sizes is believed co have been due to summer
m_ttamy.

Crappie broods were generally short lived /und were usually not
conspicuous in net catches beyond the sccond or third year of 1if:. One
brood disappeared completely at age three; another brood at age four.

Annulus formction ranged from ecarly May to late August.

Only small differences in growth ratcs of msles and females were found

among white crappice.

Hooper, A. D. and J. fl. Crance. 1960. Use of rotenone in restoving balance

to overcrowded fish populations in Alabama Lakes. Trans. Am. Fish.

Boc. 89(R): 351-357.

Overcrowded crappie populations that either survived rotemone or were
introduced by sportsmen have occurced in five of Alabama'e 18 State-owmed,
pudblic-£fishing lakes ranging between 32 and 80 acres in size.

The year after trecating one of these lakes with a series of six marginal
poisonings, an overcrowded crappic population developed, apparently becsuse
& high proportion of fish (289 pounds pe: acre) was removed by angling. A s
sccond series of five marginal poisonings brought the lake into balance.
Unfortunately, fishermen had f{atroduced black crappies the following spring
which caused low sunfish reproduction and insufficient food for young bass.

An additional sertes of seven marginal poisonings was attempted but killed



pond of the 4- and S-inch crapples wvhich were in decp water at the time.

‘Bowever, seining the following year indicated the fish population had

" returned to balance.

This may have been dbrought about by predation on

intermediate-sized sunfish and crappics by bass. The balanced condition

lasted for two years but seining then indicated the lake was again over-

populated with crappiecs and harvest by anglers decreased abruptly.

A similer problem occurred on another unbalanced lake which had also

deen stocked with crappies by uninforwmed esportsmen. Again, marginal

poisoning failad to kill enough crappies to restore a balanced population.

Crappies apparently augment crowding in bass, bluegill, redear sunfish

populations and cause management probleme that cannot be readily corrected

by partial polsoniag.

Jackson, S. W., Jr.

1936. Rotenonc survey of Black Hollow on Lower

Spavinaw lake, Novamber, 1953. Proc. Okla. Acad. Sci. 35: 10-14,

A 1,637 acre reservoir in Oklahoma was drawn dowa 8 feet during the

winter of 1931 - 52, raised back to normal {n the spring of 1952, and again

lowered in 1953 for a more prolonged period.

During a rotenone sample in wid-Nove-ber the white crappie recovery

was mich less thanm anticipated, evidently because they had moved to deeper

wvater.

White crappie growth was fair in 1951, good {n 1952, but then practically

coased during 1953, suggesting that the prolonged drawdown caused poor

erappie growth.

Calculated total lengths in inches at the end of year for

27 white crappies were 2.0, 7.0 and 8.0 for age groups I, 1I and IIs

tespectively.

~ Jeaktns, R. M.

1955.

The effect of gizzard shad on the fish popuiation of

@ small Oklshoma lake. Trans. Am. Fish Soc. 85: 5B-74.
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Estimates of the standing crop of crappies were collected from two

#pall Oklshoma lakes (29 and 16 acres). Onc lake contained & large population

of gizzard shad, the other had no shad.

It was believed that gizzard shad had a depressing effect upon the
growth and condition of crappies, but that they promoted the existence of
larger numbers of these fishes. Although fast growth rendered shad un-
available as forage aftoer the first summer of life, the large number of 2-
to 6-year-olds evidently competed directly with other species for food.

A relationship betwuen shad sud white crappies was indicated by the
large population of the latter species {n the lake containing shad versee
swall numbers of crappies in the lake without shad.

Black crappies produced more catchable-size individuals and were in
better condition in both lakes than white crappies, and should provide the

better fishing in small lakes with proper habitat conditions.

Jonkina, R. M. 1955. Expansion of the crappie population in Ardmore City

Llake folloving a drastic reduction in numbers. Proc. Okla. Acad. of

8ei. 36: 70-76.

An eatimaced 27 black creppies and 23 white crappies remained in a
184-acre Oklaboma Lake following rotenone treatmeat tn September, 1953.
Their approximate poteatial coubined production fn 1954 was an estimated
590,000 offepring. Fopulation estimates indicated that 136,000 black
crappies and 64,000 white crappies were in the lake after one complete yuar
of growth.

The combined estimated population of 200,000 crappics produced by a {

/population of only 50 adults demonstrates the fecundity of these two

apecies, and emphatically underlines the imanity of stocking crappies in
lakes where they are already present.

---
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mu, R, 'u, 1958. The standing crop of fish in Oklahoma ponds.

Proc. Okla. Acad. 8c{. 38: 158-172.

A totsl of 42 ponds treated with rotenone were used in the study.

They varicd in size from 0.16 to 9.51 acres, averaging 2.05 acres. Moat
werc clear (less than 2.5 ppm turbidicy).

The average standing crop of white and black crappiea combined was
63 pounds per scre, ranging from a trace to 222 pounds per acre.

The average standing crop for white crappies was 72 pounds per acre
vith o maximum of 205 pounds per acre. Eleven pounds per acre or 15 per cent
of the total numbor of white crappies cullected were of a harvestable size
(a atntmum wedght of 0,25 pounds).  They repiesented 21 per cent of the
total standing crop and occurred in 43 per cent of the ponds sampled.

The average standing crop for black crappies was 23 pounds per acre
with a waxisum of 69 pounds per acre. Seven pounds per acre or 30 per ceut
of the total number of black erappics collected were of a harvestable sisze.
They represented 6 per cenc of the total tanding crop and occurred in 38
per cent of the 42 ponds sampled.

Waite crapples tended to become overcrowded aud to grow slowly. Black
crappies secmed to bde slightly wore desirable than white crappics but neither
were rtecommended for ponds.

The preseace of crappies had no measurcable effect on largemouth bass
crops. A decrcaso in Hlack crappies in the presence of white crappies, and
00 appreciable effect of black bullheads on crappics wvere aloso noted.

White crappies were reprosented by an sdequate number of harvestable-
oise fish in onfy 2 ponds out of 18, and black crappies in only 3 ocut of
16. They are aot, therefore, desirable species for waters under 10 acres

{0 eize, and their introduction into ponds should be discouraged.




Kemperer, A. J. 1967. Investigation of factors limiting population growth
of crappie. Ariz. Game and Fish Dept., Proj. P-14-R-1, Work Plan 1,

Job 1: 20.

Biectrofishing, fyke nets, tramsel nets, gill nets, rotenone, and hook
and line methods were used to sample crappies during 1966, 1967 in Roosevelt
Lake, Arizona. No crappies ware collected with gill mets or rotemone. The
most crappic cver taken in one fyke net was three even after baiting,
attaching lights, making both shallow and deep sets, and changing lengths

of lead. Best catches were obtained in fyke nets with 100 foot leads set

on sandy or rocky bottome, at depehs less than 10 feet with the lead tied

to shore. Trammel nets were only partislly succossful. Electrofishing with
@ 220 volt A.C. generator was orc nf the best mochods used, however, mote
crappies were takean by angling than by any other method. Few crapptes

were collected during the susmer.

ALl crappies collected were black although whice crappies were consideved
abundant from 1938 to 1960.

Aging and back calculations using the scale methed indicated that scales
taken from below the lateral line expressed a better relationship of anterior
scale radius to fish size than scales from above the lateral line. False
annuli, determined by non-continuous cutting over around the scale, appeared
on & large number of scales.

Average cal:ulsted total lengths at cach annulus of 79 black crappies
collected in November for age groups I, 11, IIl and IV were 8.6, 10.8,

13.7 and 14.9 lnehol tutal length, respectively. Small crappice less than
4 faches total length seen in December indicated that fish previcusly
assigned to age group I sust be two or more years old.

The diet of 100 crappies indicated that thresdfin shad were the most \
important food itew and apparently smaller shad were being selected.

L]




{ ;  larva and pupae were the second most impcrtant food. The
uum insufficfent to substantiste previous authors suggestions that
csappie may shift frow s fish to an insect diet during the breeding season.
Spauming in 1966 was over by May. Enlargement of gonads began in
late sumer and f£ish were ripe by February. Data suggesated that males were

ready to spawn before the femalos.

LaFaunce, D. A. 1960. Comparison of some asperets of white crapple, Pomoxis
aanulaxis, end black crappie, Pomoxis nigromaculatus, 1ife histories.

Cal. Dept. Fish and Game, Inland Fish. Ad. Rept. 60-9: 13.

Black crappies supported a good springtime fishery at Lake lavasu
(25,000-acxes), but produced little fishing at other times of the year,
Fishing was concentrated at night.

In gencral, vhite crappies grew faster than black crappies and attained
4 greater size. Howaver, the maxisum size attained by the two ipecies s
slmost the same. The California rocord for cach opecles is frur pounds ,
The world's record vhite crappie lloted in Ficld aund Stream weighed 3
pounds, 3 .unces, while the world's record black crappié weighed an even
S pounds .

Btunted populations of both species were common fn Californis.

Black crappies in a 1,900 acre reservoir attained a woan length of oanly
6.6 inches afeer four growing seascns. White crappies in sn 1,600 acre
veservolir were 7.4 inches {n length at the end of three xg_g_g, This growth
vas vot rapid enough to produce adequate musbers of desirsble-sized {ish

for the engler. Bucopt for Clear Lake (45,118 acres) whete black crappies

hed excellent growth, and Lake Bavasu where crappie growth was ady wte,
most Califoruia crappies show growth below the degcirable rate of 8 ivches
in three years, and 10 fnches in four yeacs.




: : u,..lh: Lake (2,600-scres), prior to rotenoning in 1956, a large
; Inmud populstion of black crappies existed despite s harvest higher than

the catch of 80,000 trout. After a chemical treatment, rainbow trout graw

a8 much in one wonth as they had previously grown in an entire scason.

Lock of an adequate supply of small forage f£ish undoubtedly comtributed to

the stunting.

Crappies genevally do not live long. Biack crappies of age group 3

ware the oldest collected st Clear Lake and Lake Havasu.

When spawning, white crappies appoared to ba more secrotive than

black crappies and apparemtly spawn in deeper water, :

Wigh production of egga probably contributes to the problam of ceappie }

stunting, The nusbers of egga por unit of body weight {8 reported te be

bigher for cvappies than for other centrarchide.

The evidenco for competition botween crappies and other species is

" vather vagie. Largemouth bass declined in Bast Park Reseivoir (1,800 acres)
after white crappies weore introduced and ceappie growth has been alow in

" this widely fluctuating rescrvolr. A hoavy dieoff of large baes was observed

after the reservoir was dravn down to & very small volume in 1958. The

orappies perhaps were better able to adjust to the enviromment then the

bass, A stunted population of black crapples exisced (n highly fluctusting

/ . Balt Springs Valley Reservoir, where the bass population was relatively low.

) O _the other hand, & good largemouth bass fishery existed in Lake Havasu,

4n the presence of an apparvatly large black crappie population. The

)
__f presence of a large population of threedfin shad, probably reduced the
\--».wmm between base and crappies.

™he touperature requirements for the rwe spoecios were about the same,
Anlm! Seasonal differences in the catch may be due more to climate

and {tas Qltlct on the unal(er ﬂun _any response of the fish to differencos.

e st e




um‘ evident that without proper cuvironmental ‘conditions; such %
:.'.--mt 4ud as sbusdant formge fish supply, neither species of crapples vlll
produce s desirable fishery. 1Iu addition, it way necessary that both =
= 'l_nel.n be heavily cropped. =l

o R | ———

Many of the assumed difﬁcreucoa bet:woen black crap?ha and white

exapples are mbjeeuvo tather than cbjective. There are more similacicies
thar differences between the two species. The majer diferences scemed to
be the white crappie's grester tolerance of turbid wacers and o tendency for
them 20 bocome dominaat over black erappice deepito somevwhat inconclusive
evidence of greater egg production by black exappices. Thore {a evidonce

that crapples often become the dostnant carnivore 4v veservoirs.

lambou, V. W, 1058, OCrowth rate of young-o{-the-year largemouth base,

black crappie, and white creppte in some louisiana lekes., Proe.

a. Acad. Bci. 21: 63-69.

Regrosoion anslysis of growth retes for young~of-the~year bhlack and
whita crapples showed that black erappies groew 009 4+ .003 {nches per day and
white crappies grew .009 ¢ .005 inches per day. No further increase in
length could be demonetrated after October. Young block and white crapptes
probably veach ) inches total lemgth during their first groving season,

lea, R. H. 1967. Observations on the food habite of adult black crappie
in & Californis Lake. lchthyolica/Aquarium J., 39(2): 93-94,
The stomach contents of 31 adult black crappies measuring between 6.1
: { snd 10.2 inches total length snd collected during lste March and early April
'3 showed that 93 p!.t ceat by weight of all food taken was composed of
| - Emtomostraca (Daghaia sp., 90 per cenc; Disptomus, 5 per cent) and occurred
: in 21 out of 24 full stomachs. Chironocmid pupse, the only imsect found in
5-.\‘ the stomachs, composed 4.3 por cent of the total stompch contents by weight

—




; m; .m content. mass by weight, and the amphipod Hyalella szteca
composed 0.2 per cent of the total weight. Plant material found in &

6 tosache was probably ingested inadvertently. Theee data may be significant

in that other food-habit studies of black crappies, made in their native

range, indicate a similar preference for entomostraca and {mmature insects.

Mathyr, D. and T. W. Robbins. 1971. Food Rabits and Peeding Chronology
of young White Crappie, Pomoxis apnularis Rafinesque, in Conowingo
Reservoir. Trans. Am. Fizh. Soc. 100(2): 307-311.
:n Uonowingo Reservoir (9,000 acres) most of the food consumed by
m“i‘te crappies over oune 24-hour period was eaten during daylighe
houn. nltnly during the mm;ns end carly afternocon. The waximum number of
orgaaisme oecurred during mid®afterncon. Raphuis 2pp. and Cyclops epp.
: vere the most {mportant food items. The consusption of these items changed
significantly over the 24-hour pertod of study. It was estimated that the
food items eacen by young white ccappics passed through the stomach in 14
to 17 hours.
Beasonal food studies inciated that Da Daphnia spp. were important in the '&!:
diet in June through October. Cyclops spp. were important in September
thuvough April. Chironomid iarvay and pupae were most caten in April and @
May, Bosming sp., leptodora sp., Alons sp., Diaptomus sp., amphipods, wayfly
w.s and slgee were also eaten scasonally in emall quantitics. The diet
was more varied in late fall, winter, and early spring months than in the K
Swmer. Feediug.activity was highest in May through October.

HeConnell, W. J. and J. H. Gerdes. 1964. Threadfin shad, Dorosoms petencnsg,
@8 food of yearliag ceatrarchids. Cal. Fish. apd Game, 50(3): 170-175.
Duriang & J-year study, stomachs of 100 black crappies between 3.5
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3 of the gonads in white crappies took place in the fall as in the black crappie.

M never exceeded 13 pur cent per stomach. Although important in total

v \mlm of food consumed, shad were out-ranked by arthropods in the diets of
both centrarchids in 1960 and 1961. 1In volume, threadfin shad averaged 1?7

n: cent of the crappies diet during these years. Arthropods, mainly
cladocersns and {nsecte, made up the remainder of the diet. Rapid growth of
threadfir shad after one short spawning period in late spring was postulated
48 a probable reason for their infrequent use as food by yearling crappies.

Patlure of the shad to produce a year-class in 1961 was also importanc.

Morgan, G. D. 1951, A comparative atudy of the spawning periode of the
bluegills, lLopomis macyochirus, the black erappie, Pomox1s nigromaculagus
(LeSever), and the white crappie, Pomoxis annularis (Rafinesque), of
Buckeye Lake, Ohio. Jour. Scf. Lab. Denison Univ. 42, (art. 11-14):
112-118.

The spawning pertod for crappics can be determined by calculating a
ratio obtained by dividing the weight of the ovarfes f{nto the body weight
ond then plotting the ratfo on graph paper.

Black crappies began to spavn during late March and early April, and
endod between June ) and 5. Wacer temperatures during this time period varied
from 40° 7. fa May to 60° F. 1a June.
< Development of the ovaries fa black crappies took place during the
hn. and fish were ready to spawn early in the year with lictle further
dave lopment.

White crappies began to spava in latc March and continued untgl July 20.
Water temperacures varied between 40° P. tn March to 80° 7. 1a July.

Generally, white crappies spawmed later than black crapples. nwelomt




‘of mhy. Laka, Ohfo. Jour. Sci. Lab. Denison Univ. 43 (Axt. 6, 7, 8):
113-144.

White crappies did not mature until they were two years old and some

| did not mature until they were three years old. The smallest ripe female

observed in Buckeye Lake was 5.9 inches total length.

They spawned from later April ro July, but the height of the spawning
period was May and carly June. The nescs wight by made on mud, sand, clay,
gravel, or in vegetation,

The number of eggs produced varied from 1,908 in fishes 5.9 inches
total length to 325,677 tn fishes 13 inches total length. The incubation
petiod varied botween 24 and 27.5 hours at temperatures of 70° to 74°
Pabrenheit. At hatching they were poorly developed and were capable of very
1ittle movement. The head was still sttached to the yolk sac. The egg
membrane at hatching dissolved into an elastic stichy mass ¢ vhich the
young larvee became stuck head or. The length of the larvae at hatching
varied from 1.215 sm. to 1.98 um. At 14 days the larvec measured 6 millimeters.

Antnulue fovmation might occur from March to September. Young fishes
appeared to form anuuli eurly in the summer while alder fishes formed annuli
later in the summer.

Average yearly growth of both male and female was about the same.

However, during the sixth and seventh ycars females grew faster than males.

The predoainant food of white crappics J inches and smaller was gizzard
shad, followed by midge pupse and Cladocera. During March, Zopepods and
Cladocers made u; 100 per ceat of the food in the stomachs. During May
food consisted of Cladocera, midge pupae, and shad respectively. During
June and July the nusber of midge pupse and Cladocers decreased. In August
89 per cent of the food eaten vas Cladocera.




Aprtl. May, June, September and October. During July and August when

”ﬁiti;‘:CIpcrlture. ranged between 70 - 87° F., the crcel census and test
- mot egatches were low and represented the most inactive periods of the summer.
Het catches indicated the crapples were most active betweea 5:00 p.m. and

5:00 a.m.

Meal, R. A. 1963. Black and whive crappies ir Clear Lake, 1950-1961.

Iowa 8t. Jour. of 8ci., 37(4): 425-445.

Catches of crappies in 3,643-acre Clear Lake indicated a shift in
populations from one predominantly black, from 1948 - 56, to one predominantly
white in 1961,

Crappies macde up approximately 28 per cont of the fish taken by anglers
in the shallow eutrophic lake.

Gill nets were the main source of crappies over the entire period,

The shocker and small seines took a higher percentage of adult black crappies.
Bxperimontal gill nets and the trawl appearcd selective toward white crappies.
Net catches indicated that black crappies preferred the shallow veedy sroas
vhile white crappies were more abundant in the open arcas of the lake,

White crappie scales were read more casily than black crappic scales
partly because the white crappics were not as old and partly because the
asnuli on black crapple scales vere crowded and {ndistinct. Annulus formstion
by white crappies occurred as cay’ y as June 9, although some spezimens hes
not yot formed an amnulus by June 23. Annulus formation by black crappies
oocurred for one indfvidual on June 6. Body-acale regressions indicated
intercepts of 1.6 inches for white crappies and 1.7 inches for black crappies.
Thate was little evidence of dominant year classes as is sometime the case




Population changes of other species of fish in the lake

: :-u:m to be related to the crappie c!unges. Growth data on black
o Qpau me some indication of Lee's phenomenon but the white crappie

' datas 414 not. In gemeral, the periode of poor white crappie growth were
peciods of good black crappie growth end vice versa. No correlation could

~ _be demonstrated between mean air temperature, April to October, and the

annual growth of black or white crappies as indicated by the Hile indoxes,

or between mean water levels and crappie srowth.

/ﬁ Average white crappic condition factors veried little bety ‘en years
. and d1id not show any apparecat trends. Average black crappie condition
factors showed a steady decline from 1951 to 1960 although they were
heayior for their length than white crappics. An increase in the average

condition factor of both black and white crappies that occurred between 1960

and 1961 may be related to an increase in the level of the lake of approximatel y
;‘ 8 inches during the winter of 1960-61. Condition factors for white crappios

) dropped during late June through mid-July and a similar drop was fourd among

\ black crappies during July though not as conclusive as in white crappies.

Low water levels appeared to cause higher turbidity levels which

favored white crappie abundance. There was a good general relationship

Dbetween poriods of clear water and black crappic abundance. White crappie

popmlations in Clear Lake scemed to replace the black crappies, {n general,

@0 the turbidity increased. Although turbidity is an importent factor in

feeding, food habits of the two crapplec species appeared to be similar in

:Oh’lr Lake. Turbidity may also have some effect om the epavning success

of one or both species of crappies, but no obvious differences fn spawning

habites of crappies in Clesr Lake were noted except that black crappies

preforred shallower waters with much vegetation.




R B sumc. and D. V. amm-:g.' m;. mm of m

nm mg hutory of :nsewoir fishes. Im hnmir ‘nmm |
'-'3"-mmm w.m Bes. Comm. sbum Div., Am. Pish. Soc.:
;,:_su-:ms. e | | .
: Isck-ulculsunn from length fréquencies ot ynun;-vof-the-mr vhite
' sn,pm mmm that spawning occurred from nu-my to mid-July. mn
Iﬂ.‘mh lﬂ! were adhesive and become Qttlchd t.o the nest tottom, to
mu.mm objecks such as !'.'oiss and vegeistion, ‘apl ko cach othie. :
; l_ilmtn pnrt:té'tin of silt ré:ﬂuy adhered to the en wall tut tolerance |

: zmu g! am to foreipn material are not knm mr!mlity urwlu

mul of 350 pn might cause si.sntﬂumt mruutiu. 7

muuupn pertaﬁn rangsd from 2 to & duyu. wﬂ:h lim'tar humha:m
oocurring at umr temperetures. Affer hatching, larvae rematned fn the
- nebt ﬁot 2 4 daye. larvae were 4.1 to 4.6 m long Hhen they loft the nest
and m whoolina of ftea-wtminu fry wai observed.

Whon whua crappies roached a total length ai 2.0 to 2.4 !Mhu they -
lefe muu wabers and moved to deepu' drcas.

8tomach contents of young-of-the-year vhite crappies from 0.8 to 3.9
 fnches vore coupared with plankton sbundance. Bottow fauns organtems vers.
" unfmportant food items. Cocmon sooplanktan in the dict included m
m mm and leptodora. M vware selected most Iry fish up
1.2 tnchea long but became unimportant as growth Pprogressed, The other
three lmnfiinawu-d in importance vlch fish growth; the auw of

N“m! vas Dazhnta, Disptosus, and wm

M. L. 8. m 1. u,. Bvans. 1948, Growth of game and mfult in Ohio.
' Cragples. _Ohio Div. of Cousv., FPleh Mgt. Rept., 3: 29.
Although erappies are a favored spring fish of meny snglere, they are

4




.. s

-- 'm;mm, m e pmm rote m- t be bigh ana',_
; -. t;m: cl,' ntu&«l or. slw gmﬂ-h,
Bigh mmbics of vhite crappies graocally cotnclded with M e o o '

' ‘black crlp[ii.oa of vice versa. This oscuried in -ptu of m ammn change
dn lalm geology or othet mmml taam The situst lon was anmul_ly

: fishing lakes but was wiually above the state svetage. ht,u of wedium :i
Caine showod tlu- but; and most consiscont rate of m ;

Bos extonded over 25 yosts. The o s srowth rate was reached in tm

tnum by a elow Mnuy to the tise of the preseat study. During 1‘&!
'mm W Ap £iabing umhtun unulted ins Gutmu- in ¢he m

| vate mumm i the m’htlﬂm A: ttu mmc time Roelfoot hk&

'm lmhma hn m uteltﬁ m small uhun cxapples _uch

e _""‘11,-_-'% hku contatn mj- :
-tm ml to b !u Breat ttﬂl-l.-ig‘jil! m

ToAR R

crappm u nnul Ghin htﬂ hiave showm @ p:mﬂ mue trﬂmn‘jr

Wﬂl ﬂry xtnt. |

notiseable in small or umltun-ﬂ:p taken . i
Awtm whity crappie growth in ubuuitted fishing utnn m B

cmutmﬂy Indu ﬂu state sverage m Was very esratic, ﬂmrth mn of

vhite crappies in mll lakes wes even more erzatic than ig the liquihw

It soemed that white crappie growth was good where glazard M'ﬂ#

Schﬁhm. l. J. 1985, Age apd rate of greoneth 0! the vhite crappie tn
inuoct mu. Tennessce, for 1959 and 1964, _Rept, Reelfvot Lake '
| Stet. ltn. W 68 :
The uulr of age and growth aof white cYuppies !.n Reelfoot ulu, mm.

19 w Nwhtm! wl& white crmtiug Bince th mm:m of ammhl




_ . :1_'__ ug was of o value uhu there was @ depletion of Fish ﬂb o
G mmuat couses. Since this vAs ot the qm. ha felt the mulﬂ;!ha

. £ishing mu ot exist vtthi.n 6 yun if cmtntal f.ulum mm BEOP

This preficcion of 1950 has becose & reality in. 1964,

mm;._ K. 6. and J, B, Moyle. 1964. Feuding habm. digestive g;m.
nﬂ Srowth of some Minnesota wArmIAter ﬂshen. Trane. Am: Pish. m. .-
ma}: 269-285. SR

: Durtng 1956, snformation on food and feeding habits of bM cu”tn

.Vag ubnlmﬂ from lllplc Take 875 uus) and Grove lake (3?3 um)

Oﬂnpu \uu mare abundanc in Grove than ia Maple.

g 1) 198!‘ £ pmhtm eotinate iu Grove m indicated tl!m nl;e 67
uanl: crappies per un over 7 fathes 4n length; sbout olght shn the
angiing cateh of 8.8 Per acre. It #eems 1iksly, thesetore, mt"mm;
barvess was 8ot grest enough to lmaeubly uzut g:m& um w the,
average sise of Eish tekean. ' -;:.. ;

M Increments bétween anmilus hmtm snd Augnst I.m IJ l.ulnu

o mm lake and 1.0 for Grove. This growth difference ves seisted o
niuqtmmhm.mm The younger aad faster grovios fish
' _ llui Maple Lake coatsined sove thin tvice as mueh food as the ouu' and o

'tw mtu fish from the deasor populaticn of Geave Take. P
mhyhhhﬁamto!&Gummonmms ﬂW“tﬁ!

uut!th Mu&mmwlw of food present in um-mm

'Wn the lumu :aﬂ:wcbwmwmai:nuymm :a .




hi’u. !5 pl mﬁ, mmh lmf cvappics, 33 per cenk: ond pll‘ﬂl, ).? pﬂ
. hmh Lake, porch. -!nlu, and mm were found in cﬂnu atm
h:ummmmummamm | odi i
" Inspcts were impoxtant in'the diet of crappies in .urly mt' huc
md wid- sysmor wore fish vere consumed.  Crustscoa wers ut!lﬁﬂl mm
m--iiiiy-m iate l'w:.' _ ll fish rade up an {mportant pact ut the iht
of larger enw!am : : Eh
The abundence and dut.rnurm of mm or;mun mﬂiuuﬂ thag m
Bivegilly and crmi.u vay 8t times have beon focding at ﬂiﬂnwe depths |
and thevefore vere not sctively compering for food.
The avetage volumo of food in crappiv stohache decroased fm worning
to amtmu in Grove Lake, Although it appesss that the crapples had !unl
lllul.y in the early worning hours, they are also kamwn to by evening
fewders {n chese lakes. 1t 18 genvrally recognised by fishermen that mpp‘_iu
bttt- oAk tﬂdliy 1o early sotning and at duok.

Ho!nc, R. B. 1968, Repreductive Ilehwtor. Incubetion aud Mortaliey of
ml and Postlarval Pood Selection in the White Crappie. Trans, Am,
Pish. Soc., 97(3): 252-259. o _

' Ne_u exhtbited territorial Behavior, swept the spmsming sites and
cared for egge and prolarvae. A well-defined nest depression was ot




.-mu mu nhmmt dozw one tpl'lmim e ad ﬁ- lmu liln-il m winutes.
lnh ut u:m& from 2 10,5 nmn&s with most lasting b.e. mmh bmmm
,._;_j_.;-:-lmlns asts rmed from IJZ to 20 minutes., ﬂu portdh o! ces. mmmu

| ._ 'nnw tm 62 o 103 l:ouu o most rapid bathing o:mn«l at wamt
.mmumn. Higheat opg sortelity with correspondingly mt tmhltiqn

"'I_prta'ds ‘ovenrred in nesLe Ahen watey tesperatured were upnt.' 'm average
| ¢ dme h‘wﬂm dtart of hatching and deparcuce of broods !M m'-‘,ﬁ.lti was
93 house ' e i)
_.’/'./""' utm absorned the nlk 4 vhen 45 o 4.6 sm hﬂ Iwg;}i wery the
"» ®ost tapartant food ftem of larves at the intetat fon oF setive fending.
u faoh attatned o sise of 6.0 to 7.8 -u. ¢ sharp ifocvenss i uiwtm of
| ;m munod. and Daghniy becase a upifuam tood ftem m‘! £1sh 10.0
%0 13,9 @ long. Observations eugiest thay low tmpur@tw&l before and
mm the spaming scasen may affect yooz-clage ltrmth

Spawning may be laﬂwm wate by photoperiod then. by tm&ﬂﬂlu.

: -'i_mm.. % B 1965 . Biology of the mm Crappie i mn and cma Laky
' . Sport Pish. and Wildl. Tech. Paper 22 18,
ltls- srappie, Sopents mghm (hﬁmw). ia Lovis and clark Lake
m fron May 27 to July 1, 1966; peak in spowming was !mm %o i
. it. I.u:th or no mcenﬂnl reproduction has mm ia m om sroas of -
| the reservoir siace 1962, but reproduction has cocurred in wost protected
. aress. length venge of young-of-tbe-yest reached a maxisum (0.6 $6 3.5 taches)
_"I\mnsmmmmotmt.mwuummﬁnuw.a '
Mu nuhmmd. hoplmm m Elw uul mu of mu W




-,-m-,m. m mh ﬂd sainly Miu daylight hours. Prefa :

. m 1 and otdor fm was. ‘eooplankton Eollaired by tnsecty, mu; '
o m White cz”pge Brouch after the first sesson of zm mu
ﬂlﬂt& M the popuhttm nltmity of loxagents.

$iefére, R. LT 1969, m:-uterlstun for scparation of wMtl
erapple lsr\um Trans. Am. Fish. Soe., 96(2): 330-31!. -
$hite ﬂﬂlpp!.eb were alightly longer (mioisum total m:st:h.
tﬁm black crappios (sinfmun tutal length 2. 32 om) as huchm i
Beltable char&nmutm for distinpuishiag betwspn ﬂh{u aml lkﬂh

. Cxapries lomper um: Ii.w efilinciers wore given ad follows:

fotal i ol
!w:;ﬁh AL te Black

$.00 - 6.49 B ool 19 o0 Tune gL
: ‘.W = 16.00 Tatal wmyoneren 30, or luse often 31 n
. Greater than 16.00 Doreal splay rays 3 - 6 sl

'bcuml myosres include all myomores mnuuor to an m..mw nteml
oo drawa through the body ac the postertior oﬂ of the anus. b dll* ;
_ tinguishing &nmunuth- were found to esparate the nmtn u l.mﬂn
5 'hl. thua 5 -

i '__.ami,.'a. D. ad K. C. Swmertelt: 1965. Host-parasite s‘-m}.'ﬁi' of e
. Sertain endoparsiicic Beininthe of the chamsel cetfish and. vhite crapple
i an Buahm rmmlr. Bull. Wildl. Disease Alm 5.. 4 ﬂ-ﬂ ;
4 - Changes relating to afe in uuu crappien nm limited u &cmmm'
ot Mmammm wumu generations of m:m




mm Mﬁwt& h-hm:n m uxu mmmu on the mmn o
' umuz mm in prevalence and degree of infestion of Wﬂlﬂim

m in wue mlu -umtﬂ that i may contrth;u to m oL uimr
§ g _'af iu boot . 3

-M. :l. 8. lﬂil Growth at ttm basees and hlack crmu h Nﬂttu

mmm Tenncssen, Jour. Tenn. Acad, Bel. 5 23(i): :li-‘”.,

A toral of 98 black crappios wre used in che age and m ll:uﬂar- -

Black erapploe awugu 2.5 dpches at the end of the !.’!xst yeer wt Jife.
They sveraged 9. 2, 13,5, 13.7, aaﬂ 13 ? inches, nmculw;y. ot tln onds
of the sent four years of lm.

M crapples wore readily umtlml u Wtamly deep ﬂmr.

lh yousg tended o ;tntn st at theiv soadon's mvtll ln -!ﬂu;
and mly sunmer,  Adulte m o frow u amnma Tates ia -u-amc,
and more m&di.y in epring and in lite pumer wad oazly hll. i

v uu_gu. H. B, atd K. V. Bakth. 1940 Brperiuonth on the nmmn £1sh
e Ponds. Trams. Sth W. A. WILEN. Conf.: 267-26,

h whits oreapples mre stocked a9 a cemmivorses fish u!ﬂa blmﬂh. f\
: _hﬁ nmm lmm Mvmhnﬁ~ Bvidently cuppiu did ur. exert _emotgh (

_ 'nﬁm o | m tlm-guu to prevent everpopulation and’ word. aut mmmmv' '
: m ﬂl m'mnt uutt m mrpnwhtm ;

.

Mﬂh w8 1952, Varm pond hmtiutim $n Alabems.  Jour, WEA%.

Mr. 1603): 263-249. _ _
_ m*mmam»umnm«:mspumtmpmmm
: hn - bwu stacking combination. Siance ssall crapples {1uss m-&




ST T e

um: t.,ﬂ tﬂii. Mm mt mryﬂm the ntlu of lnrmnh »m hln

ml blaaj!.tu h m -ueuuu uqu:hnttl thm M m A

l’aﬂt, w.. 7: 1%-—151‘ : _

Mu amm wote stocked um; bass and uumu- in m t‘uutw
mn (0.38 qu o*ap sccen), The uwt:iag raty used vas ﬁ htmﬁ hasa,
1oo umn. and m white crappies pr acre, om- % ,wu h.tm.- m pnd-
w&m mm They crappien __ii:i Bt ntw \ml! and dig » mt Mm mc

Bl et

barvestable fish than did a mmw aumhtsm of bans and an.

m w. u.. " t: Wari . and J p muhut. !931* m;;ermdjrwd:

of whtte erapple, Pimoxts w (%alinesque) from !nnr mlt
m lakea. Proc. Okla. Mead. Sel. 30.(1949). wm.

Iﬁ mmm. wew arcificial lmu have & period of muy M
exappio angling thees or fwr yoatn afier tepimlocat w*& to ﬁolhuu by

and tudefinice pericd during which crapr-mu ot large nun w to. !hnm-r

feon the oree) except for o week o 8o Curing the early am mm
crappias way srill be caught but wuss are not destirable to ﬂnﬁem
Avercage onlvulated standsrd ’Lmth for 201 whice croppled at the. ond nﬂ the
year from faur 200-scve lakes t‘u #ge groups I, Y, 1X3, W,y ml um
M. ul, $.3, 6.4, 7.7, and 11.7 hchu, ulmttwb. Thuse m um

-m consideved olow. Average conditicn factots {8) for four hhm umu

!-il. 2.%. 2.48 4ad 0.83. Since rovth 1a lemgth of soue of theve fish ot

'nlttthunt w0 yoars of life had been wove mpmmmm
-"ﬁu the fouc lekes cosbined asd becsube they st41) had & Low pondition

mm (RY it wan suggeeted thar these $ish hed fost a mmul ARGUGE
of h‘l&t« '&u m 7Y aua chserved h other 0% lahome vatery,




. ﬂua, !., Jx. 1952'. m:w:h vates af blzck banm and cuyp e in
i wpmmz o no¥ thesterr; Louisiana. Trans. Am. '”hz.‘.w%,._...
B2i 25%-264. ' i
ﬂ:‘mﬂi bass and black crappie populntians vere ‘in Hl: th
 when thedr mpectivc populations vers st @ minimm. In chis dm hu... g
thiean two species were not in =erious compétitiscn because chett M selection
was from a.dtf_tecent size _unse. Bass foraged principally in-m.pppe: :
feet of water, whersas ctgpples foraged mostly {n the lower 10 !at ;
iy & amu number of fish-eaters deweloped among the crapptmr, Wucinc
"0 ¢uumu size p:oups r.f-i the same age class. A un.ph o£ m m!hr
hiu cl.na. the niﬂsubcstnrl,. averaged 1.2 ‘ouncas md had = uﬂn ﬁ_' ;
factoz of 46, ubareu the larger but Ieu nwmuu ll‘lﬂr clun.

K
71 )

{ eur.au, mnqu 6.9 ounces’ and had a mean cond!.:i:m; factor of ﬂ;n

Waiteside, §. 6. 1962. Bi.oloay ot the whita crannie, m

in Lake rm. Oklaboma. M.S5. Thesis, Okla. State unzv.,, 35 m-
MBIIM} : FEG :
. Soxual umru.y was veached in the secoud or third Pear qf n!a m
| 'van m&ly mrel&teﬂ with size of the fish. AR
ni!’ﬁ. hmeﬂih: col.omticn ln the males began to sppear in ﬂu Iﬂdic /
. ntﬁwh. rur.‘h&d a m !.ntemuy during the’ period of lil:e W ta -
' nﬂyhym bam to disappear by the end of May. By the u! OGM xli-
 malgs and h-nlu again looked alike.
Wture ﬂ.w nxm in size frowm 0.82 to &.92 imn (nwrrm 0-9!) ﬁ;
im: Hany ﬁﬁ’u were u&un with partially spn-.r. ovaries co k.




g nam mtiuuﬁ« =-£ub rmian were the m tood 1u¢ ;ln tln
i

Mn during :uly thrﬂunh er.r- Dipterans, u&etly naiaﬂ#. eopeboti
u& cm:n,:cms were m]vr tond ,!m; duting hbrm;r through lhy. 1n Jw. i

St M gnd unidentified fish rmi.ns again were the hbnt common !aocl um : *

lii&m ., 4. 1950,
Ok Labhoma . Proc Okla. Acad. Sci., 31 (1969):  28-38.
VEag ’!!m ege snd growili of the white crappies in }.y_ku'. hmm,ﬁktﬂhm

Age and’ Grpvth of the Hhite ﬂtappie 1.:1 lalr.e tm.

" m stadied .mng 868 iisk collected in 1949.
&lthouxh nex: eelectivity 13 i.uportam in walultion of Hhite q:npple =
_::'ollectloul, it does not pnvenr. adiquate ea:npung.
The utlo oi male ro ﬁmq}.e white crapples ulwn was 9:1%1.

~False lnnuli, although prevent, did not prevent age detemmm "%

¥o. s:lsniﬂcm diifcreme vas found in average calculeted Iennhg nr
welghts for each ycar of Lifé between males and fmies. i :

Calculated growth to the eud f each year of Life indicated thn_'}"'“l'i.t_n_'_.'

5 cnpples grew to an average length of 3.8 iaches t,he firat year of uie.
e,;.'.ﬁ : 5.6 inches the second year, 7.3 in,che: the thi-rd year, 8.9 im.-.hes the twrﬂt«
yess, o 10.0 fnches the Fifth year. i e

llltt, A.. Jr. '1952. Age ar.d, srwth of the white crnppie in Hhadurt. +

WD, Jﬂnuh frum Uafy. of Missouri, 213 PP wnpublished}
This u- and growth study of the uhite crappia was based on 3, 5&5

mcm “from t.ha five mjor impounduwents in !{inauﬂ The uvnhr M lped-&n!
wsed from éach of the mpounhuuta were: 1,972 £rm the Nisngua sm of the

Leke of the. Ozarks, 522 from Lake Wappapello, 332 from Lake Tmycm, «os

frod Clearwster laks, and 221 fm Norfork Lake.

The luuﬂtb frequency mmmm. of the uc groups of whm enppi.u



ameuny ib collect ions are made in :hé -pr:mg and fall. (b) tlu gm-uve-

growth of yi-ar ciusua dutlns the three years of cclhctin; coulii he !ollmd

as well as the mﬁtﬁl}r gtmh of lse Broups dur ing thg. ,Browing eeason.

Sunmary

Omly six publications were found that specifically ot in general

dhcﬁsed .crrap'pie;: populations ia lakes of ‘around 250 acres. Most dais thu
dealt with crappie populations were collected on either Ama-:n ponde _(i to 20
acres) or medium to large reservoirs (in excess of 1,000 acres). Othlr
papors that presented Jdata ft-om_.med.nm-aize lakes in the 200 - 250#6;‘9_
caregory dealt ﬁith fish populatiohs in general and mentioned crappie |
interactions only in & cursory way. Many of the reports -smrtzed -héte
dealt with crappies in large reservoire, but they are inpluded because they
. %eem to contain the mja;it;y of the availablé 1ife h.tnt_to;_;g_ data on creppies,
‘ . : One tremd ;:_hat is wentioned throughout the lit.era-tu}reﬂ 18 that cflppit

| populations tend to hecomé stunted. Stunted ctappie situations havé been
reported from Alaﬁm, California, Kentucky, lowa, Ohio-._-.'_&'i:abm an
Tennessee. The unull trend for émppiw stocked in a new "la-lu- is but

: deacribed by 'Ihcnpnon, et uL (1951) when he stated "in: ﬂltllhm, new
artificial lakes have a period of unusually good cuppie mlins t.hue or.
’ four yuto aiter_ _mpoundment which 1is followed by an tnde_fjs;aice period

during which ¢rapple of large sizes tend to disappear from the treel except -

for a wpek or so during the early spring. Smaller crapp.{e may still be

2 . ““Sht but most are not desirable to fishermen."

Goodson (1966) reported cnppl.es ?roqueutly overponuhr.e in California

waters and become Stunted. He \dsted several lakes Aid Ty sdrootrs that

gontained stunped crapple, some having such populations for ovir 20 years



Hooper and ¢nnee {lﬂvﬂ)t h cmrtins
on ovzreraud.a fish populations in Alabams lakes, found tuat—¢c-pp£e. pqu

--ﬂnhlns nov hu 4 stunted papuhtion.

contributed to thie condil:ian dn 3 of 5 lakes,

Appnxen(:ly, both species of crappies tend to overpomhtg. Lal?aunce

(1960}, r,epor:tsed &tunted pnpulatinns of both speui,pu were cnmn. bn:h in

:Caufornia and elsewhere. Blnck crappies in a 1,900-acre __:_eaemi.r.__.onlg
atu-im:d a' mean length of 6.6 Inchee after four growing sne‘s’&ni . HWhite
' evappies in A 1,800 acre reservoir were 7.4 mches in length at th;- end’ of
. three :relxs. _ ity
It appesrs tout when large .popuiat].m:s of cra"pﬁiea are below Ilinnhea
in length, they are considered stunted. This length evidently r‘epée&euti
& size that is not desired by fishermen. Hnli, et al. (1954) er.at.ed t!mt’
: crappies must reach a length of B inches in three yeara, and 10 inches i.n
four years, to provide good fishing. - Most gtates have set size 1imits of
8-inches for crappies which would seem ﬁo. compound  the problem of over-
:._“.\I _popﬁlnl:m. 1t seems reasonable to accept Hall's criteria for good fishing

']

to décide if a crappie popullti.on is out of balance.

e e

(T

Hnny ptowéalﬁ have been mde a8 to why cuppiea are pmne to pyer=-
pmhu, the wost common bei'.ng over-production of young n_i_th a correnpom,iiing_ '
5 1ack of emall forage fish. nenaeér.-(19aa) felt that stuncing of crappies
g [ vas uuud bty a shortage of forage Msh for crappie less ﬁlmi seven iunhen _
u}n hngth LaFaunce (LSGG) reported that a lack of an adequate aupply of .t
fo lﬂn forage fish undoubtedly caused crappies to’ stunt. Goodson (1956) |

'-mttoned that all California waters conteining stunted ccappie poptlhti.unl
han one thing in common - a paucity of small fotqce fish.

Snuuing of crappies 1s not noticeabld unti.l after the ﬁu: ym of

1ife (Crawley, 1954). Bvidence seems to show that the quality of t



‘m !nr vmﬂu at uuppias on the Nut of vohlu oi !ood' uten.

o ﬂunted crappies cqntaintd zrcltc: food volumes per pouM of b«iy u&uhl: ‘_

'_t'Mu crlppac tron lakes in uhich growth was better. 'n;e difﬁetemn tn

_nu nf grwl:h iu‘l:weeu fast-groving’ aml‘ stmted ctapps.eo npmud to be tlu

r«ult of the availability of useable foud-and its m:tritive value and not

the result of either crowding or herudity

Bpace, ot size of impoundment also appears to be a facdtor thnr. causes
cri_ppsgl to overpopulate. Roach and Ev&hs (1948), in'Ohio, reported that
l&rqge groweh of white crappiés from large lakes was. con.ais'ca_:ntly' greatex
than the state average, bu-_t growth in small and medium-size’ lakes was more

erratic. Swiﬁg}e {1952) did not recomiew! trappies be stocked in small,

FR T

shallow ponds with bass and bluegill. Jenkits (;953) recogmended that
.crhppiec got be etocked {n ponds. Most stunuéa -c_rf‘fypic- wpdh’tllnns 1isted
by Goodson (1966) were from small lakes and mcaér{voirp' while =11 bal‘\_nced"
_i populatious he listed occurred in large reservoirs. La¥aunce (1960),
; mentioned that crappies are not condidercd good poud’ £ish but usually did
betteér in largs bodivs of water. However, Hall, et al. (1954) stated that
] mlmmental factors other than gize af the water _appeared to influence
the growth rate of both species. rhey also felt 1: was highly probable chat
mtm#_ptiﬁc- competition contributes more to crappie stunting than does
cm‘lpel:;.t.lo.n_ from other species. Some fishery worke¥s think crapples Became
stunted hecause they frequently proj_iq_c.e a eingle large year-class that
dominates the entire fish population, rrappies as Well as other fish species = |
(Goodson, 1966). e
Interspecific computition also affects crappiy popuiacions. swingle " _
(1%0) found that when white crappies were stock.d aé a carnivorous £1sh with L ;

bluegills, both species became ovespopulated.

Evidently, crappies dtd not




- & :1rtﬂtttoq o- the blu-aiita to ;ruyun: ny-:soaaxnetoa and wtrn

st mm:mm encugh to prevent theix own overpopulacion.. He also t-n
   :&:¥ !nlil ¢tlppiei compete with bluagtlln. ﬁq:bo: (19#9) fauad that cuq ;
it ﬂl.'tﬂ;.laed popds etocked with l.l_.ﬂomuth bass blu_q;im. _a_nd white crappies

did not prgﬂuce more har‘ven_t:ahh' ﬂ'lb than did a l_té_ilar ;__g_lt:pr;king of auly_"_: :

h”s and bluegills, nor did the crappies grow well. Crappies were found to \

mt ﬂ&‘bﬁd{i‘ng in bluegill - redear sunfish popuiations and cauﬁe mnpgeuznt}f
;mob_hm that cennot be readily correctéd by pdrt’i&‘l poisoning (Hooper nul 5,) '
 Crance, 1960). . . 8
Bchoffman (1965) has rewrd.ﬂ_:l a ateady. decrea;g ‘in 1éngth and weight 3
of whire crappies in Reelfoot Lake, Tennessee since 1941, appuéntly as a
resuylt of a reduced_harﬁest by gport and commercial fishermen. In the _mn*'ly
years, various creel limits on crappies were imposed bu» a 'relt_ri&tcd.
commerc sl harvest was allowed. In Iatnt_ ya’ats,.' che creel limits were
gradually lifted bur the c_,uu-mer'c*l.a'l, harvest was gradually restricted and
finally ebolished in 1955. At the présent time the lake is ovérpopulated
wﬁh‘ t;hita ‘crappie. cnlifurnia recmnds that liheralj.ud angimg regulations
luch as no <closed scasons, no ].i.nil:s, and n.lsht ﬂshins wuld help keep
_grappies from ovetpopuht:ins (Goodson, 1966) .  laFaunce (1960) also felt
that ‘both crappie specles should be heavily cropped to ﬁfoduce sood fishing.
| Both authors mentioned that night fishing was found to krest ly fncreasé the
catch of black and white crappies. In California, Goodson (1966) felt
that low swmrer temperatures (in mountain lakes) resulted in a short growing
season and might be ins..f:rmntl'i' in causing overpopulation of cﬂ'ppien. Hall

T ——
et al. (1954) felt that ntuhctory crapple. fuhins was ~dependent on

e e e —

rronar mtvo_:menisal conditiony - relacively cldar, deep vnu,-n, mtagatiqg

T v

: potntl sich as bmh nhgtten. lubmrsed trees, and rocky bluffs, end an
adequate forage fish food supply.




,tqlluetm oi uu concrtbul:en to the prouem af nnwu umrm
._'Tlhn nuuhe:- bt egps par unit of body veight tn repornod ho hp.hiahcr !dr
trappies thnn ior other centrarchids (LiFeance 1960). Cowpntaaie fecundity
;'N figures for the two species @re l1imited and evidence is tneoncluliwe as  '
| 't.n whtch npeciu 15 nore pruufis\. although Goodson {19669 »believea that :
i Jblack crappies’are. -An axampie of the high reproductive rate of crapp&en
ld p:enentgd by Jenkins {1915) He fourd an estimated populac{bn of
200, 500 ctappitl had been produced from only 50 adults during one. reproducttve
: The literature shows that bocause of the high fgcundity»oflgiappiea
and their ability to éﬁift to othier fpod chdains, they ppparent}y tend to
cootrol whole fish populations. However, Neal (1963) atﬁte& Ehgfﬁﬁ;puiltion

changes of other species of fish.did not ‘seem te be related to the crappfe g'
N
changes. It seems since crappﬁes are generally prone to overpopullte, i

esdpecially undet conditions of inadequace forage of the right lizg, that

this in itself would tend to limic reproduction, survival, and s:awth of otker

fish species.
Most papers from 1950 to late 1960 dealt with 1nterapeut!{c competition
 hetween the two crapple species rather than crappie campetition udth othezr
t&lhen. Hhtte and black crappie populations evidently lhuw a pronounced
" ¢yelic_tendency. Roach pnd Evans (1948) in several Ohio Inkeu'!oﬁnd that
an upswing in sbundance of white crappies generally coincided umth 4 down-
_swing of black Lrappies or vice verss. This scemed to occar in-gpite of any
apparent changes in lake ecology or otler measured factors. This sicuation
. wag especially éoticenble in ‘emall or medium-sized lakes. Benndf? (1962)
quoting data taken carlier, discussed a crappie cycle chat peennd to
Alﬁctnate upproximately évety 4 yeare. High numbers of white crapptns
“alternated with high numbers of black crappies,




% }-ﬂhvifnl achef papera lhowed 4 complete dominance o: uhitt crappien
: :“I__llcﬁ c:appina when they were found together.. Thempsoﬂ;-et al. (1951}
.i:utﬁd that white crappies tanded to dominate black crappien lnd in geuerll ¢
nmned to he better adapted to Dklahoma waters than black cuppt.es Jcnkms, '
(t!ﬁﬂ}. found a decrease in black crappies in the pneaence of white creppie.
u.-lkql (1963), recorded ‘a shift in the composition of 'the Cﬁaﬁpie popula:ton
? t:uu one predominantly black (1948 to 1956) to one predomanantly ﬂhitc 4n
Al 1961. During this study, he found that black crappies nreferred-ﬁhewihnllawl
 Weedy aress whereas white crappiles were more abundant in the open ageas of .
.thq lake. He also cnncluded that white crappies seemed to r&place bllck
. wrappics as turbidity levels increased. ' Goodson (1966) repgrted chat the
relationship between black crappies and aquatic plants ds listed {n other
states does nbt seem to hold in California witeré.  Hanmsén, (1951), found
that llthouéh the white crappie generally outnumbered the black in artificial
1:#;; of all sizes in Illinois, the black crappie tended to . be more common
in deep glacial lakes. In'California where all crappies ﬁtesent have dbeen
1ntroduced, the black predominated-in clear waté¢rs while the white crappie
was. the only survivor in the turbid reservoirs (Goodson, 1966). Black
cx:pples apparently also tolerate cooler water ‘and pretaminnte in waters
uieh PpH values less than 7. 0 White crappies ptedominatg in waters ui;h pH
;!uluel over 7.0. A reverse of the trend of white crappiés:replacihﬁ black
'crappiee was recordéd in‘Arirona in a clear bruyshy impoundment (Kemmerer, i?b?)
. "here only blacks were présent but earlier studies indicated that white
" crappies were abundant.
Black ornpéicl appeared to be the most desired species as long as
turbidity levels rematned.luw and aquatic plant growth was abundnng, Roacﬁ ;

and Evang (1948), reported that black cxappies ahowed.the best and most

consistent growth races in wedium-size lakes. Hall et. al., (1954) star.ed_j” '




5 ﬂuﬁ mnu;. at équal lemhs blnck ctappies werd llishtly buvhr ﬂlll

.ﬁiu éram:tea. They were laéss. prone to overpopulate snaﬂ_,l. lakes a,nd they

appeared to prefer clear-water habitats. 1In 1955, Jenkins found that black

cu_”tn produced more catchnba.e-u'ze individuals and were in better condition =

thimﬂifte--cnppie- in twé small lakes, ove with large numbers 'of shaii

Mesem:. the other with no shad. Je’:’nkins, (1958), in calcula-tl.n's ave’ age

sumlm ctops of Hhite and. black crappies in Oklahoma ponds, felt :&uzc

black oranpie neemed to he alish:ly more desirabie than white crappie.

Up;er lavel fluctu&:iona have been mentioned by several authors as a
factor Lhat effect crappig __populat.i.ons. Jackson, .(1’9.55} found that a
prolonged drawdown of a 1,637-acre réservoir was not conductive to desirable
ctappie.gruwch in Oklahoms.  In lowa, low water levela appeared to cause
higher turbidity levels which favored white crappie abundance (ﬂﬁal, 1963) .
Goodson (15669 1isted thrde reservoirs in California that had developed ' :
stunted | crappie populations after extremely low water igveln. Iinctua:ins
water levels caused poor spéwnins conditions for black crappies in Axiu&nl
snd were listed &s one of the more important factors 1nf1uencius popula;ion
levels of ctnppies (Excole, 1968 and 1969). ' However, letho!omav (3966)
felt th@;ferappia growth seemed to'be independent of annual water vo Tume
fluctuations .

There iz some dvidenice of natural die-offs of complete yenw-clnaaesﬁf

_ of crappiea that may be cauysed by old age or from poar summer condition fran
i?;_ vhich they fail to tecovar (Bennett, 1962} . Goodson (1966) reported :

;Iex:enlive spring die~offs pf adult crappices in several areas in Cnliionnia.

/! Anestimated 21,000 white crappies (8- to ll-inch) died at one reservoir.
Although the cause of these deaths was not determined, it was suggested

¢ that it way have been natural mortality of old fish during and following

_the_lpwntns period.  Spall and . _userfelt (1969) supgested that intectioﬁ_'.."' _.




"rultty of whiu cuppie.
_cmnppie fishing is known to be seasonal with high ctcchel usually

4 ocen:‘rtnﬁ only in the spring. Hansen, (1951), topurted that fishermea

-ctught uhlhe cr&ppiea poincipally from March L to June 1 in Illinois.

: Goodaon, (1966) stated that generally both species of crappie were mostf

" readily caught during the spying in Californis. mauuce. (1960), fmmk! m:

.ﬁlack crapples supported a good springcime fishery at Lake Havasu, Caltfmln
(25.000-1::2-} but produce little fishing at other times of the yur. :
Hewever, he felt that apparent segsonal diffevences 1in the catch might bé'
du2 more. to élimate and its effect on the angler than to sny response of the
fioh. '

Only one casé of over-harvest of crappies by fishermen was found in
" the literature. Bennett (1945) reported that only 22 black crapples :
rémained in & 2-acre pond after 4 years of intensive fishing. Only seven '
énpp'te__a were lacge enough to interest fishermen. Apparentlj cxi?Ptes are ;
difficule for fishermen to over~harvert or they can necoirer. quickly through
high reproduction and survival.

Sea‘burs and Moyle (1964) felt that the angling harvest for blsck
crappies in & 373-acre lake. in Minnesota was not great emough to apprecnhly
nftect growth rates and the average size of crappies taken.

In lowa, Cleary (1957) determined that both species of crappie increased
in growth after 1ntraspe¢151c.compecition vas lessened by rémoval_of pact
of the pnpniht.ibn by netting. Carter (1963), while attempting to use hoop _
nets and gill ng;:a to remove crappies from 1,00D-acre Lewey Lake in .
ht_:tucky_-,. found the total harvest to be be_lqw that considered. neeéliiry to

significantly reduce competition within the populstion, In the same lake,

Chacles (1967), used a series of drawdowns in tlic hope of thinning 'bu!:'




@ differential growth rate between sexes of whire crappies, atcributal to

e ute-lhu crlpplel. Be found that thl peincipal ﬂth' apulu

‘lnlaw the dam werc small crnpptea. _

ct;ppie; goneznlly do:not live long. Most reports list & yelti?;g.hl
the average 1ife span with a ‘few individuals presént thet qi;mn 8 years 'l;:,e

Crappie acalcs are sometimes herd to read. Hanson;figsiﬁsfounﬂ that
tnnual.rings nn_yhgte crappie scales are ast invariably formed at thc_:ntg
of one pe':.' year and are not formed at exactly the same time oi_yur. Some
specimens, failed to grow at all during two different years. kemmzre:-
(1967) found that false annuli eppeared on a large numher-uf-icalas. White
c;qppie-séales are moxe ecasily read than black crappie sc;iES'(Neal, 1§§3).
Viosca 94952), found that ‘two distinct size groups of black crappics developed
in the same age clase (young-of-year), caused by some er_ai-:ﬁl;les becoming
iish-eaters while the majority fed on widges. .

Annulus formation, as reported by most authors, usually occurred from
Hay to early Junc. Hansen (1951) in 11llinpis found &hgc.annulus formation
occyrred from early May to late Angust.. korgan (1954) found dnnulus
formation in white crappies to last:from March to Seétembar with young fishas
forming annuli earlier than she older érappies.

sgrgud (1948) reported that young black crappies tended: to attain most

of thefr season's growth in spring and early summer while the adults

. tended to grow at diminished rates in mid-summer and more-gajidly in spring,

Ite summer, and early fall.

. Hansen (1951) noted only small differences in growéh rates between
mole and female white crappics. No significant difference was found in
sverage calculated length for each year of life or in calculated veights

betueen male and female white crappies (Wilson, 1950). Witt (1952) noted

=




_ : ?52)«ﬂﬁnn# that mcnthly lagsthufrcqucuny ﬂiatt!huttbﬂl of vhite
g “:]an qould b ed a8, a fatrly relishle ind»x of nge for the Eiran

 ¢}Gh*¢¥ qau xraupa, e;pectakly if collactions weére mnde in the spring and ‘£all

ﬁ ¢nd thie pros:estiye 3raurh of year claanos could be followed,
. The;g was no manzian of hybrid crapples in the lzeeraaute reviewed.
| Glzzard or threadfin shad appesar to provide thé best fanage and the ¢
. J:;mnlt deaired food $ov crappics. Dartholomew (1966) found that white crappiﬁh
growth increased after the introduction pf threadfin shad, especially for
crappies in ;heir‘sccbn& and third yesrs of growth.  However, ‘these high
growth rstpa‘éccurred_in the presgoce of a substantial wintetr cerry over §i 
threadfin which would not occur in Missouri. Roach énd Evans (1948) reﬁprte&
ghat white crapéié growth was good where pizzard shad were numeérouss. ‘The
incroductien ef threadfin shad in California increased crappie growth .
rates and population sizes afcer hiatozie; of stunted crappiecs in five
reservoirs (Goodloﬂ, lQGGJ, However,'ﬁoodébn (1965)-indicated-that thtéedftn'
shad did net provide adequatc forage for yearling cemtrarchids (ineluding :
. crnpp&ea) in areas wherc shad have a single, shoxt spawning period,
Gizzard aha&-nnd threadfin shad also cause problems of their own duc
to their high teproductive capabilities. Because gizzacd shad attain
@ size that makes them uﬁ#ﬁallable to, most, predators, they t.ad to Bver- _
‘populate and may en& up surpressing the predator species for which they were '
originally stocked. Jenkins (1955) found that gizxard shad had a depressing
¢ffect upon tht'gruwﬁh and condition 6[ crappies but that they promoted
Iarger oumberd of crappiecs. Some relationship betwiten ihad white crappies
was ﬁndic-Cea by a'large population of.thc latter species in & lake containiqg

shad, versus small numbers of white crappiea in a lakp wtthout shad. Rapiﬂ




mt"of t:hﬂlﬂﬂn uhnd after one short apmmtng period in late spring was
wtﬁhteﬂ by Hc(:om*ll and Gerdes (1964) as a probable reason for their
infrequent use a8 food by yearling black crappies. Failure of the shad to ;
produce a year-class in 1961 was also important. ;
 There may be a feeding difference between cr;ppié speci,ea-. Appumly._
biack crappies are more active than white 7. apples during the nig)u: and
dupk’ periods while whites are more ac‘ive during the dawn petiod (Childers
'snd Shoemaker, 1953) The feeding activity of both specics was more intense )
at dawn and dusk.  The most striking difference brtween black and white
crappie feeding time was during the dam when the whites fed about 8 times
as much ss the blacks, though'this was also thg period of lwe:t feeding
'ihtm ity for the white crappies. This might .explain vhy white r.ii:q.pples
become dominant over black crappies in turbid waters. Lw Tight i_l_ihenstuy
could allow some feeding activity for sight feeders during ﬁayli&ht ﬁouts
_only but little chance for nighttime feeding. Brcole (1969) also fourd
evidence that most of the foraging by black erxgppies was done at night or
in carly morning. Siefert (1969) ncted that young white crappin fad
-m:lnly during daylight. hours, primarily on zooplankton, o
*Although large crappies feed ptimarfly on figh, they a‘ﬁparent’:lé;'hnve _t:he-
..lbiuuy to switch to other ftem when forage ‘fish become starce. Thlﬂ probably
anhnnces their survival even in the face of overpopulation and decreasad
growth: lea, (1967) found that black crappies.meaanrm betwaen -_6.1 ‘and
10.2 fnches total length showed a preference for enteomustraca hnd. immature
insects. Siefert (1969) noted the preferred diet of Age I and older white
crappiés was zuoplanktcn. followed by insect mmterial, especially w.
White crappie growth after the Sirst season of life appeared :elated to bhe
population density of Jiexagenia. Other studiss found that adult c__rippies

utilize {nsects perindically, mainly in spring and early summer.



_Lllqunce (1950) coneludéd that the int:oductiou of vhite

nt&ppiel into a California restrvoir should have. libtle effect upon the 1i jn-

lnu:h hasa _fishery, evidence in the ‘literature suggest there ‘may be ccmpatition
Betpeen the two species. Bennett, (1944) felt that crappien coupete wich
hls! by limiting aurvivﬂl of the young bass, while the young érappies in ;
some way escape serioua predation. 'Haoper and Crance (IQSB)Iféﬁnd thar an
unnuthottzdﬁfintroduc;ion of black drappies iuco 8 balaucéd lake had cnuseﬁ ;
sunfish reproduptiqnito ceagse and insufficient food foi young.baas. This
éorresponded with ths removal of large numbere of fish by éngling; Laraunﬁe
(1960) discusseéd a decline in largemouth bass in a 1,800-5¢r§ reservoir
after whité crappies were Introduced. In California, crappies are genernliy
considered predators which'cbmpete miore. with laigémouth bdgs than with

other panfish (Goodson, 1966). 1In 1965, Goodgon reported that crappies had
',fed on largemouth bass. Seaburg and Moyle (1964) found, in a 373=acre lake
without shad that black ctrappie stomachs cordtained 33 per cent sunfish and
crappies, 25 per cent largemouth bass, aud 17 per cent yellow perch. Ercole,
1969, reported that'crappiesd less than 3.5 inches in length consumed a .
significant quantity of largemouth.bass fry (63 per cent.of the total food'\
volume).  1In 1969 he found that, for crappies less than 3.9 inches in length,
bass fry rather than threadfin shad were the most important food. On the
other hand Jenkins (1958) felt that the presence of crappies had no measurable
effect on largemouth bass crops. Viosca (1952) found that in a decp lake,
largemouth bass and black crappies were not in serious cnmﬁetinion because
their food selection was frot different levels:; Bass féraged in the upper

10 feet and craﬁpiea in the lower 10 feet.

Dfscussion
Pony Express Lake meets practically all the requirements for good crappile

fishing listed by Hall et al. (1954), i.e. relatively clear deep waters'.




Jets

'.bk;i;jifihg poants'nﬁch as brush shelters, suybmerged trees, and rocky
bluffs, qu an adequate fish food supply. There atre no rocky bluffe, bat
theig are areas whero the shorcline is steep and submerged trees arc. present
1h ﬁgnre éﬁcap ateas. The main problem will be an adequate fish food supply.
Ié.lppeﬁzs that only shad, either threadfin or gizzard,_cun provide this
forage supply. However, careful consideration should be madé ﬁefare shad
are stocked. This éould piace the crappies and: largemouth basg in direct
zompetition for shad, probably to the détriment of ﬁhé bass, and take
predatory pressure off the bluegill population. Bluegille would then become:
a prodlem and cause stunting of the remaining fish popuilation. Gizzaxd

shad grow quickly to a size not ustful 'to ¢ithex bads or ciapptes and ﬁépd
t:o have overpopulation problems of their own. Threadfin shad do not grow to
ﬁueh a larpe, size and would probably: provide better forage. However, in

Missouri public use area lakes, they will winter kill and may be difficult

to establish each year: The addition of shad may alsd upaet_thé feod cnadn 1

of the bluégill and cause stunting of this spacies.

The literature suggests that interspecific competiticn betwaen black
and white crappie will probably occur in Tony Express, and their numbers will
prqbably cycle back and forth until one or the other #&pecies becﬁmes
dominant. If Pony Express. remains clear and aquatic vcgetaﬁion remains
abundant, the black crappie will probably bacome dominant. If‘'the lake
_becomes turbid fov 'an oxtended period (one growing seasom), uhitc'craﬁpte
: will probably predominant and may stunt.

Based on the evidence in the 1££eracure. ¢repples stand 8 good chance
of disrupting the present fish populations in olr pyblic use afea lakes.
However, a gustainud crappie fishery could develeop if fishing jretsure
‘remains high, and lacée numbers of bass ave present to control’ the numbers of

crappie. The length limit on bass at Pony Express Lake is presently causing




